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OBJECTIVE 
To determine association of brainstem glioma’s grading with brain magnetic resonance 
imaging (MRI) findings. 
BACKGROUND 
Brainstem glioma accounts for 10%−20% of all central nervous system (CNS) tumors in 
children, and about 2% of adults’ CNS tumors. Tumor grading is important to select the 
appropriate therapy. Stereotactic biopsy and histopathologic examination is the diagnostic 
method of choice in order to reveal the tumor’s grading. However, tissue sampling of the 
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brainstem is difficult, invasive, and expensive. In addition, there may be insufficient volume 
of sample for accurate diagnosis, because the sample size is usually small due to the risk of 
vital structures damage. MRI is the radiologic modality of choice, but it may still be misleading. 
MATERIALS AND METHODS 
96 patients with pathologically proven brainstem glioma included in the study. Two expert 
radiologists reviewed the brain MRI of these patients independently and described the 
findings. The radiologic manifestations were compared with the histopathologic grading using 
Fuzzy logistic regression modeling. 
RESULTS 
Of the 96 patients included in this study, 34 (35.4%) patients were female and the rest 
(64.6%) were males. There was no significant difference in tumor grading between two 
genders (p= 0.7). The mean age was 24.6 years. Tumor grading was not affected by the 
patient age (p= 0.54). 69.8% of tumors involved the midbrain, 87.5% involved pons, and 
17.7% revealed medullary involvement. Pontine involvement was correlated with low 
aggressiveness of the glioma. 30% of low grade tumors revealed symmetric growth, while it 
was seen in 2.1% of high grade gliomas (p= 0.009). A well-defined margin was noted in 
39.6% of low grade tumors versus 6.3% of high grade ones (p= 0.07). 53.1% of low grade 
and 2.1% of high grade tumors had homogenous appearance. 74 gliomas (77.1%) were 
hypersignal on T2-weighted images, 17 tumors (17.2%) revealed necrotic foci, and 33 of 
them (34.3%) were heterogeneously enhanced after Gadolinium-based contrast agent 
administration; All of these three features were significantly more common in high grade 
tumors. Just one glioma had hemorrhagic foci, which was of high grade nature.  
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CONCLUSION 
Pontine involvement, symmetric growth, homogeneous appearance, well-defined borders, 
low- or iso-signal intensity on T2-weighted imaging, and no or minimal enhancement are in 
favor of low grade tumors. Whereas necrosis, prominent edema, and heterogeneous 
enhancement are suggestive for more aggressive nature of glioma.  
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